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> ^ J.- 9 1/ V y ^ y 7.^. y X9^f'^ X-fi^^ <D 

9^^y ^ y 9 x<rf-¥mo^^Hi^-h^ h^i-M^miSk 

{t'5l|:¥ilicfti:n > t;:!-:?^^^ 7^- y 9 X(7^'^BZyf& 
2a a V X 7^ A f C :fe 1 1 ^ 31 ¥ U C* t n > e a - y ^ 7 Y 

[inters 2 ] ajRiI 2 (ciaeotiia^asv XT^Aic^fe 

SxXf^Af-^3tt^5l^iS«in> t: 0.-5^^5 7 y 
9X<D^i&y5m. 

CO ilJ Bi X 7^ A tc ^3 tt -5 ll^tSfft i :3 > t: ZL - 5^ ^ 

5 7 -y ^Xc;Dg'/5£:5'?S(Ci3C.^r. ±!£3>ea.-^y 

77^-y^7XJS, aS!JS«^c7)Ztti:-5-n-?n^fT;i— 
>hrrL-5^y^7-<-yi7 Xcor^SiT^S-ria^i^r 

a;^*<7)3 >l^^-5^i/77Y -y ^X;5^'=,i:SSg|::?iiil» 
&StT^3 >t:a.-5^y57<. y^ £/«T -5 Z i: 
* (» T 5 i® » ffl S '> X -r A C i3 1 1 5 g? i® fft 31 > 
t:jL-5^yT7< -y ^XC0^fi2:;9r5. 



(2) ^#W^4 - 2 8 I 5 7 2 

9 

ii, tt.g</)E:X7t:3>ei-5^y^7-< •y^XS:Ht;(S 

W^Uii:^ » xh^zt^wm^tT^ mt^^m. v x t- a 

ir^stt-SH^iiirfti: 3 >ea-5'y77-<-y^ X(r>%f^ 

OA7/5^$:fflO^T. Sl3 > t:jL-5^y77 Y -y 

i c;^ ^/5)ctt.1g«:fflSr o C ^i: ^t$(X i: r -5 (Ma 
JaSvXT^Air^Dttoll^ilifttU > t:a-5^y5'7-< 
•y i7 7.(7D^iS;^S. 

[0 0 0 1 1 

3> t:a.-$^y^7^ -y (JiiT. cGiiiea. co 

mput.e.r Graphics., 3 > a. — 5^J!lgtc 

S li « 2i S >• X T- A { r ( t ^ II :¥Si ® i C G o ^ ffj :^ 
^[0 0 0 2 ] 

C?Jc*OS5ff] Sc*. ai^UtftiCGSrS-ffJcT^Ci 
fi. C^77-< -y i7X>C ADW5?#Sj6^ 3 

9 - 1 , 1 9 3 9 ssx^ jlu-'>3 >j ciea^n 
a a i c A X «y * a is r ^) i» ^ if € •> 5 i u - -> 3 > r 

fe<7)$a;iO, Ji^tt^SSfcSIx. 
/cCi:, -S-cOlJlfflfffifa/i^SK . CAD (Computer 
Aided Design, 3> 

=k^;5:fftfp («.^5<;5a!JE. Jf^t^co^M) li, 
fftf^#;5^ 'S'Wt\zm^x^^^(nx\t.r^ii^^rz. ^ft. 

rS6[Hlfc:a-V> • <>:^7x-X • -> > ."t? ->* A » 
1 9 9 0, a^^:feaa{Cck^?*«fPff£j (CS2«C7) 

X'-A/3:i:(;5/t5;< 5^ t)ffiSLTiD£. CG(;)SSfC-c 
50 fTfZ^^h<T)X\tti.^'^. 
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3 

( 0 0 0 3 ] mX'fi. ^nwmi»o^\K:^»t. CG<r)\K1i 

^ti:. »^'.rCG^I|:?(iirft{C'^rK«:)'5«ff i/i^. 
-n;^. C G-.(7)^ff »ft^a£;;^SS/h(7)fftfP/;v 

t%'>S(tc t±-30. C G^^TSSa^ntiSv^. 

.^^L. Z^S.'l<7:)(EllE«T(7D(HjlEfaf^Ci 0. SkrJKni^m. 

e ^ iTi CO fa M L T/:: ;t ^ A IS. s?;j<o «C2J o ^t^cuie 

CO 0 0 5 ] 

^f5fP#I±, 1l^il«>:CC<i:(7)#fi)cfftf^fr^ct^)[£He 
ft CO fa * Si a < fr ^ C i: ;5 < T 5 v^?. T * ^ . 

1?:?ili«{ZC G€^5lcr^Bir-i:^S>r^^CGOH 
:X7c(7:)[£H£^ftco/^^ ^ 5^cos:a^. {afP#tCcfc:^ffl* 

i: CO /lie : c -fe 1 1 ^ SIE » ft <0 « ft (7) fSl ± ^ Q[ ^(6 i r -5 
'li t« isa ^ f> 7. 7" A 1 1 ^ « i C G CO ^^(2:^ ?£'^ 

[0 0 0 6 ] 

:i!=^^coiii»2!lSvXxi.{C:fett'51?^iafft<i:C G 



(3) }^m^4 - 2 8 I 5 7 2 

T.^t^iCfc. ll¥tltftOE.g(0{2atctt.lc(OAaTS's2 

y ^Xcoi:4^®C0&5!c5fCJ5>^1|:?ljf»=$3<O-^S 
3>ea-5^y77Y y ^^X<7D- ^ScOS-aiE^^ft/^ ^ 

(0 0 0 7 ]*/::, (2) Jiffi ( 1) t-32«^iS«ffl-^ 

CO 0 0 8] ^ft. (3) ±15 (2) iCKCOdjtftfflS 
X ^ ffl ^ T f§ S L & ffE 7t CO & ^ B (7D — <75 } S * *: -r 

n-en:R<50, in^coz:ocof>9*.'S*:ii-5^n-?ncoT^ 
i^) ^ c i ^^*^a i T ^ . 

[0 0 0 9 ] £,-t, (4) i:£ (3) je«(7Diiifftffla 

SSST^ ^fi£ife<75 - ¥® b >R5:> -5 c t t r ^ . 
[0 0 10]^/::. (5) ±12 (1) (4) (TDur 

{- l2iE<75 li S >■ X T- A ic ^= ;t -5 Ig^si * > 3 > 

77 Y -y ia!!!ffia!^cOHtt<i:-E-n^n^ 

:^«:(On>e::.-:$^y^7-f y ^7 X CO " ¥®<OS-?£^'S 
i7H;USr. &5!c7fe<0-^®cO&rSg|'X^ h;U',c-Sc-t± 

^•en-5n(0[siiE»ft/^7^5'ig>s^saLT, Sttu 

IE»ft/^^pt5^^^S(Ot^rn;5^«fflUT, iS;?»cOn> 
eaL-5^y5 7.< -y i7X;:>^6l?¥il«(Cg^5ET^a>t: 

40 [0 0 11] ^ft. (6) ±fe (5) fClE«cOil«2iS 
>'X7^AtCi5tt'5 5|:?li«>3 >t:i-5^^^7 Y -y ^ 

•yi^xfi, tt.«coz:it:7c:3>ti-:$^y^-7^ ^^7^* 

[00L2]-e-UT, (7) ±J2 ( i ) (6) COO^ 

r n;5 W3 je « CO is fife 21 S '> X 7^ A ^3 tt -5 H^® « zi 
>t::i-5^^5 7< -y ;7X<0^5^:^^^^Ci3t.^T. ^ffSL 
/::ii>h^jL-5^y5 7-r -y ^7 x ±1?:^i®fft<i:(0^62tfctJg 
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H:^® /» t (72 &fft«.«g * a ST i C i €• t# '« i T 5 . 
COO 13) 

* ;t'jS 9J -C 75: '.tnfS. faf^#'ri. S^-tc&Slciii«iC7i-2> 
coo 14] 

CO 0 1 5] s 1 !i. *^?qs-3St/;:ii««as->;;7^A 

■5. 

CO 0 1 6] *5l3gCT<75il{ft5!lSxZ7"Aii, -^sefflS 

xyu-f (I2=PC RT iffiiS) 10 4. f-yhV-y7'f= 
■< xyu-f 1 04 l.'.ZSmLftmiSHZnTmi'f >7^-< 
> yr^/N'-r ::^> LT<0Vt7X 1 0 3, *:^?^(l8Kt)o3a 

0. S8fix-<Xi7 1 I 0 (r««S^LT(.^-5 7'ay7A-^7= 
-9^mm'^mr^^t&'.ZSStT^^lS.9.SSl 0 2, £ 
ie»Sa 1 0 2 (757'ai;'7A-^7'-^'S:fflC»r. 

ic^^D^«ag«:ff/io4'5^sassa i o i iz^omezi 
nrt^o. -cLT. f y h-T y y^-f U"f 1 0 4 
(i. *3%aBirs^^^ c G(75aTi(ria-r5^fT»ft. 

1 0 5 i. g|:?iStft*«iFr^.ia«S7P«i l O 6 



(4) ?#Bfl^4 - 2 3 1 5 7 2 

T-5. SAC. aSflx-< I I 0!i. i^aqiiiJ^b-i) 

St ffl s y a 7 A. * ^ L' a <75 ia 3 ^1(1 * *e L Ac y a 

y7A*»'#J-r'5 7'ay7Af^S*lSS« 1 1 1 *^afl 
-f JU»*ftniJ5e 1 1 2S;*T-S, 

CO 0 1 7] Z<7D=J: •5n;«5lt!3i 0. *:5l/1gff'l<7)iiicftJ2l 
S>X-rA!2. aft#;)<. f y h ^ y ^ X -T 1 
0 4 <7Dli{*SinRi 1 0 6 '.IS^TT^L AiH^^lirftiiT?. .lea 
T -5 62 5t £0 SS S T -5 - ® S- « S r ^ A O (7D .c5 S: ^ t7 
10 X 1 0 3 *:-S0^r A:^T-5 i. ■?9^2!l3|Sa 1 0 1 
SSCx-f Xi7 1 1 0;!i»e£!2t»ga 1 0 2iza- KL/i 

o/nO<75 .SSr^tfCT-S C G c7) = ;X7C<75(l]|E^Kl(7D/t 7 ^ 
9^W\h\^X. f-y h-7-y T't'-c xyu-f 1 0 4(75^62 

-'?5#fi2A*7;<:5'SjK^ 1 0 o <r>nv ^ 9 "im^-t i 
t.. SS^L/t/^ 7 5'!CS^^C Clifift S*fi2L. 
■:>. iSftSiKfiil 0 6rt<75||:i:ij«±r. «f^#A<7t^ 

i®{*27rf5il 0 6F*I(75l|:?iS(*<i:CGiS«<i:<^SS-5!J$ 
frAi ^ . 

COO 18] cic7DJ:ci{;LT. *:|l3g0'IOTiii«fflS->x 
xAlS. -«<75}Sf^#!I<i:^r, ^WO^S^A^ -p Ac 

CGtC?tT-5=i5i:7C<75(EHE»*J(7D/<5/^05S:tilSr. {S 
# tC i « Sf * 75 A >7 IS ! C S ^ H » ffi S •> X 7^ A ;5< 
fT75:(/K -5-t75/^7pi^«:«<'^r. SffSiaSLAc 

JO CG*^5£L. -^eELTSTK-r-S. COCiiriO. 
f^«lS. faim75:JpfT«^»i-?'(sHe^ft. ;feJ:^. 6£*:S'h 
73:<i:<?58lf^7fttr. ||^iS«<i: C G <i:<73^s!t*-sm (Cff 

CO 0 1 9] 0 2 (J. 12 1 (C#3it-5iiiiftffl3>'X7"AO 

CO 0 2 01 l?:?iStfti:CGi:S»i^^<^62Ti>;^f£ 

*7S-rt)<75r« 0. sr. {sifp^;j<. n^jsaiCGco 

40 ^6£:^ffi*g»lO (XT-'y7'2 0 1) . ti^r>. n^tfS. 

^jLfciifift*. a lo^TPsa 1 0 4 ji<7Di®«g5pKi 1 

OeiZSip-r-S (Xf-y7'2 0 2) . 

CO 0 2 1 ] iJctC. }af^#75<. a 1 (D-rOT. 1 0 3 /St' 
<75A:^SaSrfflt'^r. iSiftSiFfii 1 0 6f*J(ZS7Kt/t^ 
^ iS {ft <^ ^ ff2 5t <75 « « T 5 - ¥ ® (75 A O (73 5 .csr S: ft S 
T-Si (XT^yy2 0 3) . faf^«75«ltS L/tAOOTft 
S.^fTSaSA^-i. ■5-<75RS.cSS:iS-5-¥ffi<75S-r£a'^^' 

h;K73(iE -5 {XT- y7'2 0 4) . m'i»^9 h 
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o 

7 

- (7) cu G <?:) S :^ t c (» L. r T -Q . 

[ 0 0 2 2 ] fftft^;!;^ Aia<75/N-^ >< l(S:Jc-ta 
(75/N-5/:^^^fRLT?&Sr^t (;;7"'y 7*2 0 6) , 

(Xxyr2 0 7) . -rur, ii«2is->;^7^^{t. 

5lcL/"::CG<c1|:?®i«*^.5ELTa 1 cOii -y I- T y 7*7= 
Y yu-f L 0 4 'rCS^T5 (X7^y7'203) • :L<ri 

9) . $'o;c. fiaf^#;i;^^. C GiiS^^Uftcog'/jtcCor 

CG>l?:?!Mf*0#-^<7Dm^a295r^ (.^7^-y7'2 
L 0 , 2 11), 

CO a 1 i^D^-^ ;^ I 0 3 *fflv^rA/7T'5/ittr, 

CO 0 2 4] 0 3 A^SiL'^aa B(±. 3 1 tC^tt-SS* 

CO 0 2 5 j.a 3 Aii, ^-525^1.513:^*3 0 0 CO 

0 Oc;^FB.<?.Po 3 1 0-Pr 3 1 7(7:jsa5^. g-^r P3 = 

(Xa. Ya. Zo) , Pi= (Xi. Yi. Zi) , P: = 
(X:, Y:. Z.O . Pi= (Xi, Yi, Z:) , P,= 
(X.. Y,. ZJ , Pi= CXs. Yi, ZO . P.= 

(Xo, Ys. Z,) , P:= (Xr, Y;. Zr) cT-S. 

C 0 0 2 6 ] la 3 B Ji. a 2 (7) 7. -r y 7* 2 0 3 iC ^3 C ^ 

f . Jo J; 3 0 0 Oia.SPa 3 1 0 P: 3 L 7 

^. z = r ^3;X7ta.l^Si:JCiSlfeKL /'- i^oOS« 
^Q)33a-a.*337i:Lr. ao = (xj. . 

f' ) . Q t = ( X I . y I . f ) . a = ( X : . y : . 
f . > . Q 1 = ( X 1 . y } . f ) . q * = ( X . . y I . 



(5) - 2 8 1 5 7 2 

i 

f ) . Q = ( X . y . f ) . q . = ( X s . y s . 
f ) . q ^ = ( X . y • . r ) c: f 5, .1^ , q s '= 
(x^. y,. f) ii. SinL rt.^;:*: ^/t. SSqj 

3 30-qi 3 3 3 ^a'5^®^F. 3 20>L, ««q 
o 3 3 0. qi3 3 1, qv3 3 5. q , 3 3 4 ^rifi-s 
<:F:32 1i:r5, $btC. q.i330>qi33 1. 
qi33 1>q:332. Qi332c:q3333. qi3 
33chqj330. q.334iqi335. qi33 1i: 
qi 3 3 5, -cLT, q o 3 3 0 <^ q , 3 3 4 c 

10 ^^^^:^ESl€L3 3 4 0 -L. 3 4 6 ir-S. ^tz. iE» 
Lo 3 4 0 i: L: 3 4 2 <hc05:.#.* a b • 3 5 L . Li3 4 
1 iLi 3 4 3 >C0!2.=sr«:q b> 3 5 ,2, H^^'S. L5 3 

4 5 iL* 3 4 6 'i:v02.<^^q 3 5 3 > LT, 

® S *: q b t = X b t . >■ b i , : *» , q b : = Tx 
b : V y t> : , f" ) . q b : = ( X b i , s* b . f ) i: T 

5. zrT. mK\t. :2.^,q bi 3 5 1 ^. 3 4 

0 cb L4 3 4 4T^.-S*. :?.=?.Q b; S i 0'.€fSS'^e 
iltfr -jSti, -*'rC, 2.^5:q bi 3 5 1 iq b: 3 o 2 > 

il? 32,«q b i 3 5 1 ±: c; b . 3 5 3 > Sr-^S A. 

L b: 3 6 i iT'S, H F. 3 2 0O*f^fi^ 

7 h ;b ^ N I 3 7 0 . :S .t:. -T^S F : 3 2 L oO^f^r:^.^ 
h;U$N: 3 7 1 >T^. 
[ 0 0 2 7 ] Z I L b 1 3 6 0 ^ n : X r b : 

y -h c I = 0 , L b : 3 6 I ^ i x - n : y ^ c : 

= 0 -CST>, *S,i5S-\7 Nt 3 7 ^dc^zl^^N: 3 
7 1 &>ir:j^-OB:T-^tt^o 
C»l] 

est 2] 

N.<a., a,, aO'^-[-^. -77' TTTt] 

CSC 31 

[2i4] 

cas] 

C»6] 

r.- V (a,!) <b.l ' -h (c./e.) • 

W±c7)X/5^>>, fftf^#:ri5iE:?7**3 0 0 ;/)4^cffl F . 3 

2 0 i F: 3 2 1 ^^STAfa.-fSrcn^fS (qu 3 3 U - q . . 

3 3 5) cDf§^;'J:0. ^ffi F I 3 2 0 

^^7 S;UNi 3 7 0 4i(j£F: 3 2 L tL fiT f£ • 7 
SO ;IN: 3 7 L Jl, ^tlL T5Jtii 3 r'. 6- 
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CK7 



(6) 



X b . — X b I n b 
r. 



^AmW-A - 2 8 I 5 7 2 



10 



yb,-xb,yb," l 
f . c. j 



w _ r y b, - y b. X b,- X b. xb,yb,-xb,yb." | 



est 1 0] 



X b. 



ca9j 

(x.-x,>(x« yi — X, y.)■^(x. - x.)(x. y. ~x,y.) 
(x,-x,)(y,-y»)-(x.-Xt)(7.-y,) 



* est 1 1 ] 



yb.- <xb.-x.) +y. 



X, - X, 



^ (x.-x.)(x. y,-x.y,)^-(x.-xJ(x.y.-x.y,) 

' (x,-x,)(y,-yj-(x,-xj(r.-yi) 



(Stl 2] 



y b.- ^'13' (X b.-x.) +y. 



• (x,-x»)(y,-y4)-(x.-x.){y, - y.) 



y b. » ^ _ ^ — Cxb,-x.) +y, 

[0 0 2 8] ZZT. '^7X5'a. i3 . rSffll'^T. x 
tt. ytt. z ttlsIO(^(sIief?*;$S-r (3X3) fT?i| 
S-'irRx (a) . Ry (0) . Rz (r) iL, $ 

R (a. i3, r) =Rx (a) Ry (/3) Rz J(7 
( r) = [ r i J ] ( i . j = 1 . 2. 3) ir-5. d 

H 3 0 0 'c^ttLTaie^ftsjgLTv^-scid*^. 

l*H 3 0 0 acOfigS/s^^ h^U*2ELTt-^'5<i:^/5:-t+- 

[a 1 3 ] 

iT 



CSC I 6 ] 



E. -Cl . 0, ©3 



■«7 



ai.I'S^ K ;U E. {CZ^JCTcOEie^lnR (o. (3. r) 
€«SL;it<75. r/l£t>o. iE;^»:H 3 0 0 (75— ipffi^a 
IEff«)L^:t,cO}S. R (a. d. r) EitS-tl-' Z.t\. 
i^ffiF. 3 2 0OT*(af£S'Si7 ;-;tNi 3 7 0;5<S?H'^ 

CSC I 7] 

R («, * . y) E. -N, 



-p. 

CStl 8] 

R <«, 4. y) E, -N. 

CStl 9] 



ri 



Ctt2 0] 



fl , » sift ' ( a • ) 



tf.>"x-3la (q.) 
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(7) 



11 



CO 0 2 9] 1^, *1I.^OTT!5. sSim*:hf)^r)'^r<r 

i/ii^iz. n^mm^<r>m.yf»iz. CGiii{*4'<na:^» 

CO 0 3 0] Ja±. 0 1 -13 3 B*fl3v»Tia^L;tJ:^ 
(C. ^^^/SggsiWi® fifths vXxi.'.C^iit -5 l|:?il»iC 

:7'75at'?fiSfc3-?^. CG(7>=;j!:7c<7)®iE»«i*fT^* 
CO 0 3 1 ] 

(Eie^*r*iS(*ffls->x7^Art<:saT'5<;5-c. iSifetis 

-i:*<^*. l?^iii»<i:CG<i:<0^fi25jai5a<ff/'i-5 



nWi^-i - 2 8 I 5 7 2 



CO 0 3 2 1 

ci2s<7)m*/ij5j?R] 

^1 ia S «} CO - 31 €: r 7 D - ^ r - h T * -5 . 
^ 2i a 1*1 CO — H -"SS gi| €■ ^ T 1« S CD - §5 r A -5 . 

C?T#COI«gq] 

1 0 1 =f 3^fflass 

1 0 2 £32tgSa 
1 0 3 V!?;^ 

104 T'xY xru-r 

1 0 5 ^fi2/t7/ ^'giKBi 

' 10 6 mdks^i^ 

110 fi82lx-< Xi7 

1 i 1 7'air7i»»*rti®« 

20 112' ■r-rj'^z'f ;u».*n^«e 

3 0 0 H:^r<*: 

3 I 0~3"1 7 ia.«Pa-«-P; 

3 2 0~3 2 1 ¥ffiFi~F 

3 3 0~3 3 7 JSSq,~q; 

3 4 0-3 4 6 iI«8Lj~Li 

3 5 1-3 5 3 5!*.q b.-Q bi 

3 6 0-3 6 1 m^'^L bi ~L b: 

3 7 0-3 7 1 *fitr£i9'S^' Njun, -N': 



[S3 A] 



.1. 




817 



3H 

- Z 
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(8) 



^rA¥4 - 2 8 1 5 7 2 



O 1 I 
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(9) 



t#ffl^4 - 2 8 L 5 7 2 



C0 2] 



T 



203 



X 



X 



8 9{7t0 Btt»S«)>'<9 > « 



^204 
^205 



4 Met) ftffd a#? 



206 



209 



U207 
208 



210 





T 
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